Ethanol co-exposure increases lethality of allyl alcohol in male Sprague-Dawley rats.
Since allyl alcohol and ethanol are both metabolized by alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH), ethanol could affect allyl-alcohol induced toxicity under in vivo coexposure conditions. Male Sprague-Dawley rats were treated with ethanol (2 g/kg, i.p.) simultaneously or 2 h before with allyl alcohol (40 mg/kg, i.p.). Coexposure to allyl alcohol and ethanol resulted in neither enhancement nor protection in allyl alcohol-induced hepatotoxicity at 24 h. However, markedly increased lethality was observed under our coexposure conditions. Pretreatment with 4-methylpyrazole (4-MP) to inhibit ADH did not result in increased lethality to allyl alcohol or ethanol alone, but significantly reduced the lethality of the combined treatment. In contrast, ALDH inhibition increased the lethality of allyl alcohol alone as well as that of the combined allyl alcohol and ethanol treatment. Kinetic studies revealed that combined treatment with allyl alcohol and ethanol resulted in higher blood allyl alcohol levels compared to allyl alcohol alone, and these were accompanied by greater lethality. ADH inhibition increased allyl alcohol blood levels significantly when rats were treated with allyl alcohol alone or allyl alcohol plus ethanol, leading to protection against lethality. In contrast, ALDH inhibition did not affect blood allyl alcohol levels, but resulted in increased lethality. These data suggest a possible role for a metabolite of allyl alcohol, acrolein, in the increased lethality of allyl alcohol and ethanol coexposure in rats.